Atypical clinical presentations associated with the MELAS mutation at position 3243 of human mitochondrial DNA.
Mitochondrial encephalopathy, lactic acidosis and stroke-like episodes (MELAS) is commonly associated with an A-->G transition at position 3243 of the mitochondrial DNA. To determine the diversity of clinical syndromes associated with this mutation, 91 patients with mitochondrial encephalomyopathies that did not conform to the MELAS phenotype were screened. Twenty one patients with the 3243 mutation, most of whom had progressive external ophthalmoplegia (PEO) were found. Clinical features did not distinguish PEO patients with the 3243 mutation from those with large-scale deletions of mtDNA. However, most cases with single large-scale mtDNA deletions were sporadic, whereas most patients with the 3243 mutation had affected maternal relatives. Histochemical studies of muscle showed that cytochrome c oxidase (COX) deficiency was more severe in patients with PEO than in patients with typical MELAS, even though PEO patients had a lower percentage of mutant genomes in muscle. These data imply that the 3243 mutation is a major cause of familial PEO, and suggests that the threshold number of mtDNAs harboring the 3243 mutation necessary to affect a particular tissue vary in different patients. The proportion of mutant genomes in combination with other, still undefined, tissue-specific modulating factors seem to determine the overall clinical syndrome.